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® Conveyor. 

® A conveyor especially for products tiwit are thin and flex- 
ible comprises a conveying band (8) extending between a 
driven roller (9) and a support ( 1 0), the driven roHer and the sup- 
port both being mounted on a carriage (14) which is movable 
tiackwards and forwards. The conveyor also Includes a drive 
for the conveying band (81 including a driven pulley ( 1 5) mount- 
ed on the movable carriage ( 1 4) and coupled to the driven roller 
(9), a drive pulley (1 8) and an idler pulley (20) having axes fixed 
in space and a drive belt (17) passing around and connecting 
all the pulleys. With this arrangement the movement of the con- 
veying band (8) in space corresponds precisely to that of the 
driven pulley (1 8) in space inrespective of the movement of the 
movable carriage (14). Biaxial alignment devices including 
such conveyors are also described. 
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Thurne Engineering Co, Ltd. 80/2329/02 

Conveyor 

This invention relates to a conveyor for conveying 
and positioning precisely, products that are thin and 
flexible and especially slightly sticky products that 
cannot be pushed by a kerb into a required position. 

5 Examples of such products are mainly food products such 
as sliced meat and meat products, sliced cheese and 
fragile and delicate pastries. In moving such products 
on conveyors when transferring the product from one 
conveyor to another it is desirable that the product is 

10 subjected to as small a cheuige as possib^le so that the 
join between the two conveyors is minimised to the 
maximum possible extent* Thus, as far as possible the 
two conveyors should be at the same height and should 
present to the product a surface which is as continuous 

15 as possible. Since the products cannot be pushed by a 
kerb, when it is required to locate, a product in a 
particular position for a downstream operation, for 
exan«)le, placed in an exact position for a downstream 
packaging operation, it is essential that the product is 

20 placed in precisely the correct position on an input 
conveyor leading to the packaging madiine. 

One exan^le of such a conveyor is shown in 
US-A-4155441. ThiiB specification describes what is known 
as a z-conveyor in which a conveying band includes a 

25 generally horizontally extending portion along which 
articles are carried and which, at its downstream end is 
supported by a first idler roller. The first idler 
roller and a second idler roller are carried by a movable 
carriage which is capable of movement backwards and 

30 forwards and the conveying belt describes a serpentine or 
Z-shaped path around the first and second idler rollers. 
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The conveying band also passes around a driven roller the 
axis of which is fixed in space and other idler rollers 
the axes of which are fixed in space. With such an 
arrangement the first idler roller which defines the 

5 downstream end of the portion of the conveyor on which 
the articles are carried is movable baclcwards and 
forwards and this is mov£d>le irrespective of the movement 
of the conveying band. In this way the conveying band 
can, in effect be removed from beneath an article to drop 

10 it into a package or to drop the article onto a further 
conveyor. 

This type of conveyor requires a double flexing 
conveying band since the conveyor is bent in opposite 
senses around the first and second idler rollers but, a 
15 more dLmportant disadvantage, particularly in the handling 
of food products, is that the conveying surface of the 
conveying band is in contact with the second idler 
roller. This makes it very difficult to keep its 
conveying surface free from contamination and causes 
20 rapid spreading of any contamination over the entire 
conveying surface of the conveying beuid. 

The conveying band of such a conveyor has to pass 
around the serpentine path and to enable it to do so the 
friction at each turning point must be reduced to the 
25 greatest possible extent. This means that it is 
essential to provide a roller at the downstream end of 
the conveying portion and this represents a further 
disadvantage. Whilst the diameter of such a roller is 
reduced as far as practical there is still a tendency for 

30 soft flexible articles such as slices of meat or a meat 
product to wrap arotind the downstream end of such a 
conveyor. If this occurs they then get trapped between 
the conveying surface of the conveying band and the 
second idler roller. This, at very least, destroys the 

35 product being carried and contaminates the conveying, 
surface and sometimes jams the conveyor and prevents its 
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further operation. With fragile articles such as 
delicate pastries the roller increases the height from 
which they are dropped from the conveying surface to the 
container or conveyor leading to a packaging machine. 

According to a first aspect of this invention a 
conveyor comprises a conveying band extending between a 
driven roller driven by a drive and a support, the driven 
roller and the support both being mounted on a movable 
carriage movable backwards and fowards in the direction 
of movonent of the conveying band, the drive for the 
conveying band including a driven pulley mounted on the 
movable carriage and coupled to the driven roller, a 
drive pulley and an idler pulley having axes fixed in 
space, and a drive belt passing around the driven pulley, 
the drive pulley and the idler pulley, the arrangement 
being such that the movement of the conveying band in 
space corresponds precisely to Utat of the drive pulley 
in space irrespective of the movement of the movable 
carriage . 

The driven belt may be a toothed belt and, in this 
case, the driven pulley mounted on the movable carriage 
is a toothed pulley which meshes with the drive belt. 
Naturally idler pulleys may be provided which are also 
mounted on the movable carriage to ensure that the drive 
belt does not slip with respect to the driven pulley. 
Preferably however the drive belt is arranged with a 
re-entrant portion and both the driven pulley and an 
idler pulley are mounted on the movable carriage. In 
this case the drive belt describes a serpentine path 
around the driven and idler pulleys mounted on the 
movable carriage. 

The conveying band may be formed by a number of 
separate ribbons but preferably it is formed by a single 
continuous belt. In this case the support is preferably 
a knife edge and preferably this knife edge is located at 
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the downstream end of the conveying band. The use of a 
knife edge prevents the typical products with which this 
invention is used, for example, slices of meat and meat 
products and slices of other food products, from 

5 remaining in contact with and following the conveying 
band around the support at the downstream end of the 
conveyor* The use of a knife edge as the support also 
means that the difference in height between the upper 
surface of the conveying band and the upper surface upon 
10 which the product is deposited are both at substantially 
the same height. 

Means may be provided to raise and lower the support 
so that, when it is required to discharge a product from 
the downstream end of the conveying beuid, the support is 

3-5 moved down substantially into contact with the surface 
upon which the product is to be deposited. 

By using a conveyor in accordance with this 
invention a product located at the downstream end of the 
conveyor can be deposited more or less vertically by 

20 moving the movable carriage, and hence the support and 
downstream edge of the conveying band, rearwards so 
pulling the conveying band from beneath the product and 
depositing it more or less vertically downwards into a 
precisely defined location. In this way the sticky or 

25 fragile nature of a product carried by the conveyor does 
not prevent the product being deposited in a precisely 
defined position. 

One particular use of a conveyor in accordance with 
the first aspect of this invention is as part of a 

30 biaxial alignment device in which a stream of products 
which are irregularly spaced from one another and 
irregularly spaced from the edge of an input conveyor are 
located at a predetermined pitch with respect to one 
another and at a precisely determined position with 

35 respect to the edge of an output conveyor. 
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According to a second aspect of this invention such 

a biaxial alignment device includes a" first conveyor in 

accordance with the first aspect of this invention which 
receives products from an input conveyor, a sensor 
5 mounted at the downstream end of the first conveyor, 
means to control the operation of the first conveyor to 
stop the movement of its drive belt as soon as a product 
reaches a predetermined position adjacent the downstream 
end of the first conveyor, a second conveyor arranged to 
10 move transversely with respect to the input and first 
conveyor, a second product sensor to detect the presence 
of a product at the downstream end of the second 
conveyor, and means to control the operation of the 
second conveyor in response to the second sensor. 
15 Thus, with the arrangement in accordance with the 

second aspect of this invention products from the input 
conveyor are transferred onto the first conveyor and the 
first conveyor is operated with its movable carriage in 
its furthest forward position until the product is 

20 detected by the first sensor. At this point, the 
movement of the conveying band of the first conveyor is 
stopped and the leading edge of the product is thus at a 
precisely predetermined position. The movable carriage 
of the first conveyor is then moved rearwards to deposit 

25 the product on the second conveyor. Since the second 
conveyor is in a transverse direction to the first 
conveyor the product is thus located at a precisely 
predetermined position with respect to the edge of the 
second conveyor. The second conveyor is then operated to 

30 move the product towards the second sensor. As soon as 
the product reaches the second sensor it is again in a 
precisely predetermined position and, as soon as it is 
detected by the second sensor the product is in a known 
position both in the direction of feed of the second 

35 conveyor and with respect to the edge of the second 
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conveyor. Thus, the product is then at a predetermined^ 
known position and- the second conveyor is then simply 
controlled to transfer the product to the output conveyor 
to locate the product at a predetermined position on an 
5 output conveyor. 

To increase the capacity of the biaxial alignment 
device a number of second conveyors may be provided 
mounted on a turntable located in an upright plane for 
rotation about a horizontal axis. In this way, as soon 

10 as the product has been located on the second conveyor 
the turntable is indexed around one position to move tha.t 
second conveyor away from the first conveyor and bring 
another second conveyor into position adjacent the 
downstream end of the first conveyor. Then, whilst a 

15 further product is being located on the second of the 
second conveyors the first of the second conveyors is 
disch£u:ging its products onto the output conveyor. 

In addition, one or more transfer conveyors may be 
provided between the second conveyor or conveyors and the 

20 output conveyor. The transfer conveyors may simply be 
provided to match the feed speed of the product from the 
second conveyor to that of the output conveyor and this 
is especially useful when the output conveyor has a fixed 
speed. Alternatively, the transfer conveyors may move 

25 transversely to create, for example, more than one lane 
of products on the output conveyor. In this case the 
transfer conveyor is preferably formed in two parts the 
first part of which moves transversely and the second 
part of which is divided into as many separate 

30 side-by-side conveyors as lanes of product that are 
required. 

Various examples of conveyors in accordance with 
this invention will now be described with reference to 
the accon^anying drawings in which:* 

35 
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Figure 1 is a side elevation of a first conveying 
system for depositing products in three separate lanes? 
Figure 2 is a plan view of the principle conveyor; 
Figure 3 is a side elevation of the drive 
arrangement of the main conveyor; 

Figure 4 is a plan of a second example which acts as 
a biaxial product aligner; 

Figure 5 is a front elevation of the second example; 
Figure 6 is an end elevation; 

Figure 7 is a perspective view of a second example 
of biaxial aligner; and. 

Figures 8 to 12 are a series of diagrammatic end 
elevations showing how a product is transferred from an 
input conveyor through the first to the second conveyor. 

In the first example of a conveying system in 
accordance with this invention products 1 are transferred 
from an input conveyor 2 and formed into three lanes on 
output conveyor 3. The output conveyor may lead, for 
example, to a vacuum packaging machine and the products 1 
20 may typically be slices, or shingles of slices, of meat 
or a meat product. The products 1 are initially 
transferred from the input conveyor 2 to a transfer 
conveyor 4 having a driven roller 5 and a downstream 
knife edge 6 and are then transferred to a positioning 
25 conveyor 7. The positioning conveyor 7 which is shown in 
more detail in Figure 2, consists of a conveying belt 8 
extending between a driven roller 9 located at its 
upstream end and a knife edge 10 located at its 
downstream end. The knife edge 10 is mounted on a 
30 pivoted frame 11 which is pivoted about an axis P by, for 
example, a pneumatic piston and cylinder assembly (not 
shown) so that the knife edge 10 moves upwards and 
downwards. Idler rollers 12 and 13 tension the conveyor 
belt 8 and, preferably engage the inside face of the belt 

35 
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so that no roller engages the conveying surface of the 
belt. 

The rollers 9, 12 and 13 and the knife edge 10 are 
all mounted on a movable carriage 14 which is movable 
5 baclcwards and forwards in the direction of movement of 
the belt 8 by a pneumatic ram, not shown. A driven 
pulley 15 is connected directly to the roller 9 and has a 
working diameter identical to that of the roller 9. An 
idler roller 16 is also rotatably moxinted on the movable 
10 carriage 14 and a drive belt 17 is connected between a 
drive pulley 18 idler pulleys 19, 20, and 21 and the 
pulleys 15 and 16 as shown in Figure 3. The pulley 18 is 
driven, for example, by an electric motor • 

Assuming that the drive pulley 18 is stationary, the 
15- driving belt 17 is stationary and does not move around 
the pulley 20. However, if the carriage 14 is moved 
backwards and forwards the pulleys 15 and 16 are caused 
to rotate by the driving belt 17 and thus, as the 
carriage 14 is moved the carrying surface of the belt 8 
20 remains stationary in space but naturally the roller 9 
which is moving in space rotates and the belt 8 moves 
around the knife edge 10. Mien the drive pulley 18 
rotates, the carrying surface of the belt 8 moves in 
space at the peripheral speed of the drive pulley 18, 
25 irrespective of the movement of the carriage 14. 

In use, assuming that a regularly spaced array of 
products are moving along the input conveyor 2 the 
intermediate conveyor 4 operates at the same speed as the 
conveyor 2 so that the products are transferred via the 
30 conveyor 4 and move onto the belt 8 of the coveyor 7. 
Initially the belt 8 is moved at the same speed as the 
belt 2 so that the products are moved onto the belt 8. 
As the products are moved onto the belt 8 the carriage 14 
is moved from its left hand position as shown in Figure 1 
35 towards the right. Products build up on the belt 8 until 
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they are located generally over the conveyor 3. The 
knife edge 10 is lowered and the drive- pulley 18 is 
stopped. In this position there is only a very small 
distance between the carrying surface of the belt 8 at 
its downstream end and the top surface of the conveyor 3. 
The carriage 14 then moves rapidly leftwards as shown in 
Figure 1. This deposits the products 1 onto the three 
lanes of the output conveyor 3 since, the belt 8 does not 
move in space but the carriage 14 moves away from the 
conveyor 3 so, in effect, peeling the conveyor 8 away 
from underneath the products 1 and allowing them to drop 
onto the output conveyor 3. 

To vary the spacing of the products between the 
input conveyor 2 and the required lane spacing on the 
conveyor the apparatus may include sensors to detect the 
products approaching the downstream end of the conveyor 
2, and the downstream end of the conveyor 4. The 
conveyor 4 is then operated to, for exai«5>le, reduce the 
spacing between adjacent products from the conveyor 2 by 
transferring the products 1 from the conveyor 2 to the 
conveyor 4 and then, disabling the drive of the conveyor 
4 until the next product approaphes the end of the 
conveyor 2. Alternatively to increase the spacing 
between the products the movement of the conveyor 4 is 
accelerated between two adjacent products. In both of 
these cases during the transfer of a product from the 
input conveyor 2 to the conveyor 4 both conveyors move at 
identical speeds. Naturally it is also possible to carry 
out a further adjustment on the pitch of the produts as 
they are transferred from the conveyor 4 to the conveyor 
7 and to drive the conveyor 7 via the belt 17 Whilst the 
carriage 14 is moved rearwards. 

A second example ih accordance with this invention 
acts as a biaxial aligner. This example includes a 
positioning conveyor 30 which is generally similar to the 




0186986 

-10- 

positioning conveyor 7 of the £irst example and is used 
for providing a regular evenly spaced feed to a flighted 
output conveyor 31 which leads to a packaging machine 
from an input stream of products 32 arriving on an input 
5 conveyor 33. The products 32 from an input conveyor 33 
are transferred on to the conveyor 30 and located in a 
predeteinnined position on the conveyor 30 by a method 
which will be described in detail subseqn^ently with 
reference to the third exan^le. The conveyor 30 then 

10 moves rearwards to deposit the products 32 in precisely 
defined positions relative to the edge of a second 
conveyor 34. The products are then fed from the second 
conveyor 34 to transfer conveyors 35 and 36 and thence to 
a further transfer conveyor 37 from which they are 

15 deposited onto the flighted output conveyor 31. Each 
transfer conveyor 34, 35, and 36 Includes a sensor 38, 39 
and 40 located at its downstream end. The operation of 
the transfer conveyors 34, 35 and 36 are controlled in 
response to the output of the sensors 38, 39 and 40 to 

20 provide the required pitch of products on the transfer 
conveyor 37. The conveyors are operated at different 
speeds to reduce » or increase, the pitch between adjacent 
products 32 when a product is not being tremsf erred 
between them to ensure that the products are at the 

25 appropriate pitch on conveyor 37. 

The third example of the conveyor in accordance with 
the invention also carries out a biaxial alignment and, 
in this exasple, an irregularly spaced stream of products 
40 arriving In a random alignment on an input conveyor 41 
30 are aligned precisely an& oriented with respect to one 
another so that an output on output conveyor 42. consists 
of three accurately positioned lanes of products 40. 
This example includes a positioning conveyor 44 
substantially identical to the conveyor 7 described in 
35 the first example and this feeds products 40 onto one of 
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four second conveyors 45 which are mounted on a turntable 
46 which lies in a vertical plane and rotates about a 
horizontal axis. Prom the second conveyors 45 the 
products are fed to a transversely movable second 
5 conveyor 47 and thence to one of three independently 
movable conveyors 48, 49 and 50 which are generally 
aligned with the output conveyor 42. 

The products 40 have an irregular pitch on the input 
conveyor 41 and are not located at a uniform distance 

10 from the edge of the input conveyor 41. The products are 
transferred onto the conveyor 44. The movable carriage 
of the conveyor 44 is moved forwards whilst the product 
is being transferred, as shown in Figure 9, until it 
reaches its maximum forwards position. Movement of the 

15 belt of the conveyor 44 continues until the product 
reaches a predetermined position adjacent the end of the 
conveyor 44. The location of the product 40 in this 
position is detected by a sensor 51 shown only in Figures 
9, 10 and 11 and as soon as the sensor 51 has detected 

20 the presence of the product 40 the belt of the conveyor 
44 is momentarily stopped. The carriage of the conveyor 
44 is then moved backwards to deposit the product 40 onto 
the transfer conveyor 45. As soon as the product has 
left the conveyor 44 the movement of the belt is 

25 restarted to receive the next product 40. 

The turntable 46 is indexed forwards by a quarter of 
a turn, that is anticloclcwise as seen in Figure 7, to 
move the second conveyor 45 containing a product 40 into 
a position in which the second conveyor 45 is adjacent 

30 the transfer conveyor 47. The product 40 is in a 
precisely aligned position before it is transferred from 
the positioning conveyor 44 to the second conveyor 45 and 
hence the product 40 is now located at a precisely 
defined location with respect to the edge of the second 

35 conveyor 45. Assxime that, initially, the transversely 
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iDovable transfer conveyor 47 is to its leftmost position 
as seen in Figure 7 then the conveyors 45 and 47 move 
together at the same speed to transfer the product 40 
from the conveyor 45 onto the right hand side of the 
transfer conveyor 47, As soon as the product has moved 
completely onto the transfer conveyor 47 the turntable 46 
is able to rotate through a further quarter turn to bring 
the following product on the following second conveyor 45 
into position adjacent the transfer conveyor 47. The 
transfer conveyor 47 meanwhile continues to move as does 
the middle transfer conveyor 49 to feed the product 40 
onto the middle conveyor 49 and again the two conveyors 
47 an& 49 move at the same speed. As the following 
second conveyor 45 moves into position adjacent the 
transfer conveyor 47 the product from the following 
second conveyor 45 is simultaneously transferred onto the 
transfer conveyor 47. It does not matter that this 
occurs at the same time since the velocity of all the 
conveyors 45, 47, 48, 49, and 50, are matched. 

As soon as the product 40 on the conveyor 49 reaches 
a precisely determined position as monitored by the 
sensor 52 the conveyor 49 is stopped. As soon as the 
following product 80 has left the second conveyor 45 and 
is con^letely on the conveyor 47 this is moved 
transversely to the right as shown in Figure 7 into the 
position as shown in Figure 7. Further movement of the 
conveyor 47 together with the transfer conveyor 48 then 
transfers the product 40 onto the conveyor 48. Meanwhile 
a further product 40 is being received by the left hand 
end of the transfer conveyor 47. The conveyor 48 is 
stopped as soon as the product reaches its associated 
sensor 54. As soon as the following product is wholly 
received on the transfer conveyor 47 it is moved to the 
left so that the following product 40 it carries is 
aligned with the transfer conveyor 50 and then is 
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transferred on to conveyor 50 as a further product is 
transferred onto its right hand end. Xs soon as the 
sensor 53 detects the product on the conveyor 50, the 
conveyors 48, 49 and 50 all move together to move the 
products 40 from the conveyors 48, 49 and 50 onto the 
conveyor 43. The process is then repeated for each row 
of products on the output conveyor 42. 
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CLAIMS 

!• A conveyor comprising a conveying band (8) extending 
between a driven roller (9) driven by a drive and a 
5 support (10) , the driven roller (9) and the support (10) 
both being mounted on a movable carriage (14) , movable 
baclcwards and fowards in the direction of movement of the 
conveying band (8) , the drive for the conveying band (8) 
including a driven pulley (15) mounted on the movable 

10 carriage (14) and coupled to the driven roller (9) # a 
drive pulley (18) and an idler pulley (20) having axes 
fixed in space, and a drive belt (17) passing around the 
driven pulley (15) , the drive pulley (18) and the idler 
pulley (20) , the arrangement being such that the movement 

15 of the conveying band (8) in space corresponds precisely 
to that imparted by the drive pulley (18) to the drive 
belt (17) in space, irrespective of the movement of the 
movable carriage (17). 

2. A conveyor according to claim 1, in which the driven 
20 belt (17) is a toothed belt and, the driven pulley (18) 

mounted on the movable carriage (14) is a toothed pulley 
which meshes with the drive belt. 

3. A conveyor according to claim 1, in which the drive 
belt (17) is arranged with a re-entrant portion and both 

25 the driven pulley (15) and an idler pulley (16) are 
mounted on the movable carriage (14) , the drive belt (17) 
describing a serpentine path around the driven (15) and 
idler (16) pulleys mounted on the movable carriage (14) • 

4. A conveyor according to any one of the preceding 
30 claims, in which the conveying band is formed by a single 

continuous belt (8) and the support is a knife edge (10) 
located at the downstream end. 

5. A conveyor according to claim 4, in which means are 
provided to raise and lower the Icnife edge (10) so that, 

35 when it is required to discharge a product carried by the 
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conyeying band (8) from its downstream end, the support 
(10). is moved down substantially into contact with a 
surface upon which the product is to be deposited. 
6. A biaxial alignment device (Figure 4) comprising a 
5 first conveyor (30) in accordance with any one of the 
preceding claims, which receives products from an input 
conveyor (33), a sensor (51) mounted at the downstream 
end of the first conveyor (30), means to control the 

^^"^ conveyor to stop the movement of 
10 xts drxve belt as soon as a product reaches a 
predetermined position adjacent the downstream end of the 
fxrst conveyor, a second conveyor (34) arranged to move 
transversely with respect to the input (33) and first 
conveyor (30) , a second product sensor (38) to detect the 
presence of a product at the downstream end of the second 
conveyor (34) , and means to control the operation of the 
second conveyor in response to the second sensor. 

7. A biaxial alignment device according to claim 6 
which includes a number of second conveyors (45 Figure 7) 
inounted on a turntable (46) located in an upright plane 
for rotation about a horizontal axis. 

8. A biaxial alignment device according to claim 6 or 
7, including one or more transfer conveyors (35, 36 
Figures 4 and 5 or 47, 48, 49, 50 Figure 7) provided 
between the second conveyor or conveyors and an output 
conveyor (31, 43). 

9. A biaxial alignment device according to claim 8 when 
dependent upon claim 7, in which the transfer conveyor 
(47) moves transversely to create more than one lane of 

30 products on the output conveyor (43) . 

10. A biaxial alignment device according to claim 9, in 
Which the transfer conveyor is formed in two parts a 
first part (47) which moves transversely and a second 
part (48, 49, 50) which is divided into as many separate 
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8ide-by-8ide conveyors as lanes of product that are 
required. 
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